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(57) ABSTRACT 

The invention relates to a method of switching from a first 
to a second video sequence, in which it is provided, in order 
to avoid the creation of special access points such as splicing 
points defined in MPEG standard, to insert at the switching 
point, between the two sequences, an additional sequence of 
k pictures. These pictures, said minimal in that sense that 
they are coded with a reduced number of bits, may be for 
instance unifonn colour pictures or the repetition of a single 
previous I or P picture. 

6 Claims, 4 Drawing Siieets 
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METHOD OF SWITCHING VIDEO point, called the splice, is the boundary between data 

SEQUENCES AND CORRESPONDING belonging to the old bilstream and data belonging to the new 

SWITCHING DEVICE AND DECODING one). Moreover, since the sizes of the pictures replaced and 

SYSTEM the pictures inserted are different, a decoder's buffer under- 

5 flow or overflow may occur. A simple switch between two 

BACKGROUND OF THE INVENTION coded video sequences is therefore generaUy not possible. 

The present invention relates to a method of switching In order to avoid any presenlaUon discontinuity ai the 

from a first video sequence to a second one, both old and display side (no apparent interruption in the flow of the data 
newsequencesbciogcomposcdof pictures of type T=I,P or keeps the viewers absorbed on a continuous basis), it is 

B acconiing to the fact that said pictures arc independently i° necessary to have no decoding discontinuity, which is pos- 

coded, or predicted firom earlier I or P pictures, or bidirec- sible only if the splice is seamless, i.e. if a smoothly flowing 

tionally predicted from earlier and later P pictures and/or 1 bitstream is obtained. This implies that the decoding lime of 

pictures. It also relates to a device for implementing said the first access unit of the new stream is consistent with 

switching method and to a decoding system including such respect to the decoding time of the access unit of the old 

a device. This invention may be used for example for stream preceding the splice, which is generally not the case 

replacing a national television programme by .a local one, except at favourable locations that are called splicing points 

and is particularly useful in relation with the MPEG-2 and are indicated in particular fields of the bitstreams. Such 

standard. an access point is located between two coded pictures and 

The principles of said standard, adopted by the Moving defines a fixed standardized vbv_delay value of the first bit 

Pictures Experts Group (MPEG) of the International Stan- ^° following such a point, also called splice decoding delay (the 

dard Organization (ISO) and described in numerous constmction of a splicmg point also guarantees that no 

documents, are recalled in detailed manner for instance in overflow is generated at the transition between old and new 

"Switching facilities in MPEG-2 necessary but not sequences). A switching operation can then be performed 

suflQcient", SMPTE Journal, \bl.l04, n" 12, Dec. 1995. pp. o«^y ^ same splicing points arc present on both new and 

788-802. old video sequences. However, currently these points are 

As explained in that document, switching means the Purely formal, only few splice dcco<Kng delay values are 

splicing of programme segments or complete programmes ^J^""'' <»i"^g systems arc able to perform them, 

(including video, audio and related data), i.e in fact the Moreover.incaseof video sequence replacement (i.c. of two 

concatenation of different elementary streams. In the successive video switchings, with a first forward transition 

following, for sake of simplicity, the description will be ^° «>ld sequence to the new one, and a second 

Umited to the case of only two different bitstreams, that may backward transition from the new sequence back to the old 

have been generated at different locations and/or at different sphcmg points can be used only if the temporal 

times, and were not a priori intended to be spliced together Position of the old and new splicmg points corresponding to 

when they were generated backward switching are predictable and compatible. This 

Cbnceming the structure itseff of these bitstreams, it must '""P^^^ ^^S^" andstandard GOPstructure for the two video 

be recalled that a compressed video sequence consists of requirement is generally not fiilfiUed. 

groups of pictures (GOPs) comprising different types of SUMMARY OF THE INVENTION 
coded pictures I, P and B. The I pictures Cintra coded) are 

independently coded (by intra-frame techniques only, with ^ ^ object of the mvention is therefore to propose a 

no need for previous information, i.e without reference to method that allows video sequence switching without the 

other pictures), while the P pictures (predictive-coded) are constraints of splicing point creation, 

predicted from earlier I pictures or from earlier P ones^ and To this end the invention relates to a method such as 

the B pictures (bidirectionally predictive coded) are bidirec- described in the preamble of the description and moreover 

tionally predicted from earlier and later P pictures and/or I 45 characterized in that an additional sequence of k pictures is 

pictures. inserted at the switching point between the two sequences. 

According to these different types of prediction, pictures ^ *»*^°8 » value sufficient in order to have compatible 

are coded with more or less efficiency (1 pictures are the least sequences and said additional pictures being coded with a 

efficiently coded ones, P pictures are more efficient, and B number of bits. 

pictures are the most efficient in their coding). Since the 50 According to said method, the new video sequence is 

number of bits necessary to code the pictures is not constant, delayed by k periods T(V) until vbv_dclays arc compatible, 

as the decoding is done at a regular period T( V), the bits of This delay creates for the decoder a lack of k pictures 

the coded pictures do not spend the same time in the between the old and the new video sequence, and the 

decoder's buffer. additional sequence of k pictures takes this place. The 

The MPEG standard specifies an abstract model of decod- 55 decoder will now continuously and succcssfuUy display the 

ing caUed Video Buffer Verifier (VB V) and used to verify pictures of the old sequence, the k minimal pictures, and the 

that an MPEG bitstream is decodable with reasonable buff- pictures of the new sequence. 

ering and delay requirement: by way of the buffer Another object of the invention is to propose a device for 

occupancy, constramts are imposed to the bilstream, so that implementing said switching method, 

decoding may occur without buffer underflow or overflow. 60 To this end the invention relates, in a decoding system for 

The so-called vbv_delay then represents the time spent in decoding n parallel video bitstreams corresponding to video 

said decoder's buffer by the first bit of a coded picture. sequences of pictures said intra if they have been coded 

Performing a switch with a picture regularly decoded at said without any reference to any other picture or said predicted 

period T(V) is not possible if the vbv_delays of the first or interpolated according to the fact that they are predicted 

"old" picture suppressed and the first "new" picmre trans- 65 by motion-compensated prediction from an earlier intra or 

milted are different (one calls the old pictures the ones which predicted picture or bidirectionally interpolated from an 

will be replaced by the new ones from a given point: this earlier and a later picture, or in association with such a 
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system, to a switching device comprising selecting means 
provided for a selective switchover of the bitstream which 
has to be decoded according to a switching method such as 
hereinabove described. 

Another object of the invealioo is also to propose a ^ 
decoding system including such a switching device. 

To this end the invention relates to a decoding system for 
decoding n parallel video bitstreams corresponding to video 
sequences of pictures said intra if they have been coded 
without any reference to any other picture or said predicted 
or interpolated according to the fact that they are predicted 
by motion-compensated prediction from an earlier intra or 
predicted picture or bidirectionally inteipolated from an 
earlier and a later picmre, said system comprising a switch- 
ing device that includes in cascade selecting means, for the 
selection of the bitstream which has to be decoded, and 
decoding means for decoding said selected bitstream, 
wherein said selecting means comprise, in view of the 
implementation of a method as hereinabove descnbed, con- 
trol means for a selective switchover of the bitstream which ^ 
has to be decoded. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The particulaitics andadvatages of the invention will now 2s 
become more apparent from the following description and 
the accompanying drawings, in which: 

FIGS. 1 and 2 are graphs of decoder's buffer fullness 
versus time respectively without the invendon and when the 
invention is implemented; 30 

FIG. 3 illustrates a possible problem of buflfer overflow, 
and 

FIG. 4 the solution proposed according to the invention; 

FIG. 5 is a flowchart illustrating the successive steps of 
the switching method according to the invention; 

FIG. 6 shows an embodiment of a decoding system 
including a switching device according to the invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

In order to belter understand the principles of the 
invention, some problems occurring when switching must 
be recalled. A first switching problem is illustrated in FIG. 
1, which is a graph of decoder's buffer fulbess DBF versus 45 
time. The first line R(OLD) corresponds to the bitstream 
associated to the first replaced picture of the old sequence 
and designates the video bitratc of the old sequence, that has 
to be replaced by the new one. This last picture, without 
switching (i.e. if not replaced), is decoded at time TD(0). If 50 
switching occurs, the first transmitted picmre of the new 
sequence (the line R(NEW) corresponds to the bitstream 
associated to this first transmitted picture, R(NEW) desig- 
nating the video bitrate of this new sequence) would be 
decoded at the same time TD(0). As the local video bitrate 55 
R(NEW) is lower than the national one R(OLD), and 
considering therefore the VBV_delays VBV(OLD) and 
VBV(NEW) associated to each picture respectively and the 
corresponding times TS(OLD) and TS(NEW) (with: 
TS(OLD)-the time when the first bit of the first replaced 60 
picture of the old sequence enters the decoder's buffer 
oTD(OLD)-VBV(OLD); TS(NEW)=the time when the first 
bit of the first transmitted picture of the new sequence enters 
(theoritically) the decoder's buffer-TD(NEW)-VBV 
(NEW); TD(OLD) and TD(NEW>-times when said first 65 
replaced picture and fiist transmitted picture arc decoded), it 
appears in fact that TS(NEW) occurs before TS<OLD) and 
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that it is therefore impossible to send at the same time the 
bits of the last transmitted picmre of the old sequence and 
the bits of the first transmitted picture of the new one. 

According to the invention (sec FIG. 2, explained later in 
a more detailed manner), it has therefore been decided to 
insert at the forward transition (when switching firom the old 
sequence to the new one) an additional sequence of k 
pictures, delaying the new sequence by k periods T(V). The 
number k is sufficient to allow TS(NEW) to occur after 
TS(OLD), and said k pictures have particular characteristics 
that allow them to be easily coded (they are represented by 
a few number of bits and are therefore called minimal 
pictures in the description). 

The aim of the minimal pictures is, while the new 
sequence is delayed, to empty the decoder's buflfer as soon 
as possible. A way to constitute such an additional sequence 
is for instance to consider a sequence of k uniform colour 
pictures (called UC pictures in the following) where all the 
pixels are identical (for instance an I picture and (k-l).P 
pictures). Another solution is to consider a sequence of k P 
pictures, obtained for example by considering the pictures of 
said minimal sequence as copies of a previous I or P picmre, 
which is equivalent, for the decoder, to freeze the la^ I or P 
picture of the old sequence during (k.T(V)) seconds. 

In the case of k UC picmres, since all pictures are the 
same, the P pictures can be described, in the compression 
syntax, as copies of the first I picture with a minimum 
number of bits. Thus the additional processing step required 
to code said UC sequence is restricted to the encoding of the 
first I picture of this sequence. 

In the case of k P pictures, these pictures arc described by 
the MPEG-2 syntax as the copy of the previous one. In fact 
the effect of such a technical solution on the transition is the 
freeze of the last picture of the old sequence during k.T(y) 
seconds instead of having UC picmres during the same 
period. 

In both cases, due to VBV_delay considerations, a mini- 
mum number of minimal pictures has to be inserted at the 
ccmsidered transition (as can be seen in FIG. 1). In view of 
the determination of said number in case of UC pictures, the 
following notations (in bits) are chosen: 

D(I)=size of the I pictures of the UC picture sequence; 

D(P)-size of the P pictures of the UC picture sequence; 

S(MAX)-size of the decoder's buffer. 

The minimum number k depends on the characteristics of 
the first replaced picture of the old sequence and those of the 
first inserted picture of the new one. Knowing that the 
pictures are decoded at the constant period T(V), the number 
k has to be such that, between TS(OLD) and TS(NEW), all 
the bits of the k UC pictures are transmitted. This is possible 
if: 

7S(ME«Vre(Oii>)>p(/Hk-l)I>(/0)JK{Oi,I)) (1), 

that is to say if TS(NEW)-TS(OLD) is greater than the 
duration of the period that is needed for the transmission of 
the minimal picmres at the bitrate R(OLD). This condition 
leads for k to a minimal value given by the relation (2): 

k > (vBViNEW) - VBViOLD) + ^^^^). 
\{fi{OU>)-nV))^D[Fi) 

Since VB V(NEW) is over^ounded by S(MAX)^(NEW), k 
can be approximately over-bounded by k(MAX) such as: 
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In view of the detenniQation of the minimum number in 
case of k P pictures, tbe relation (2) is now replaced by the 
following relation (4): 



k > (VBV(NEW) - YBViOLD)) ■ 



R(OLD) 



(4) 



(R(OW)nV))-D(P)} 



10 



The proposed solution is illustrated in FIG. 2, which is the 
modified graph of decoder's bufifcr fullness DBF versus time 
when said solution is implemented : TS(NEW) now occurs 
after TS(OLD). the last transmitted picture of the old 
sequence may be, considering the value of VBV(OLD), 
decoded at Tt)(-1), the first transmitted picture of the new 
sequence may be, considering the value of VBV(NEW), 
decoded atTD(2), and, between these first replaced and first 
transmitted pictures, minimal pictures are sent between 
TS(OLD) and TS(NEW) and decoded at TD(0) and TD{1). 

Moreover, since the transmitted rates R(OLD) and 
R(NEW) are generally different, when a switching transition 
occurs, the input rate entering the decoder's buffer is dif- 
ferent fi-om the one that wotild have entered without any 
switching, and there is a risk of overflow in the buffer when 
the input rate becomes greater. A verification of non over- 
flow must consequently be carried out. Decoder's buffer 
fulkess must be computed from time TS(NEW) to time 
TD(OLD). If an overflow is possible, minimal pictures must 
be inserted until the condition of non overflow is verified or 
until TS(NEW) is higher than TD(OLD). The cmmber k of 
minimal pictures verifying this last condition is such as: 
TD(OLD)-TS(NEW)<0, which leads to: k>(VBV(NEW)/T 35 
(V))+l. Since VBV(NEW) is over-bounded by S(MAX)/R 
(NEW), k can be 
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20 
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30 



over-bound by dcCM AX) such as: 



(3) 



40 



which is identical to the previous result (relation (3)). 

This problem of possible bulfer overflow when R(NEW) 
is greater than R(OLD) can be seen in FIG. 3, illustrating the 
evolution of the decoder's buffer fullness S(t) (S(MAX) 
designates the maximum value of S(t)). The line L(OS) 
corresponds to the state, at each time t, of the buffer fiillness 
for the old sequence alone: at times TD(-7), TD(-6), .... 
TD(-2), TD(-l), pictures of said old sequence are decoded, 
while, in the meantime, the buffer fullness increases accord- 
ing to the bitratc R(OLD) (the value of VBR(OLD) indicates 
at what time the first bit to be decoded has been stored, after 
transmission, in the decoder's buffer). The line L(NS) simi- 
larly corresponds to the state of the buffer fullness for the 
new sequence alone: at times TD(0), TD(1), TD(2), and so 
on, pictures of said new sequence are decoded, while, in the 
meantime, the buffer fullness increases according to tbe 
bitrate R(NEW) (similarly, the value of VBV(NEW) indi- 
cates at what time tbe first bit to be decoded has been stored 
in the decoder's buffer). The line L(SWO) corresponds to tbe 
real state of tbe buffer when switching is performed and 
before tbe decoded data corresponding to the new sequence 
enter the buffer the decrease of the fullness at decoding 
times is the same as previously for the old sequence, but no 
further decoded data enter the buffer. The line L(SWN) 



50 



55 



60 



fiS 



coTTB^onds to the real state of the buffer if tbe decoded data 
corresponding to the new sequence enter said buffer: there is 
an overflow, at time TD(-1) in this example. 

The proposed method solves this problem, as can be seen 
in FIG. 4. As previously in FIG. 3, the line L(OS) corre- 
sponds to the state of the buffer fullness for the old sequence, 
without any modification. The line L(SWO) originally cor- 
responds to the state of the buffer when switching is 
performed, the modification according to the invention 
beginning at the switching time, when an additional minimal 
picture AMP is inserted at rate R(OLD) after the old 
sequence. This minimal picture allows to delay by one 
period T(V) the storing step of the new sequence (the whole 
line L(NS) is only delayed by one period T(V), for one 
additional minimal picture) and also the (instantaneous) 
decoding time of this new sequence, which is in tbe present 
case sufficient to prevent buffer overflow. This delay is 
indeed sufficient to allow the decoder's buffer fullness to 
decrease enough to avoid the overflow occurring in FIG. 3. 
Obviously, more minimal pictures may be introduced, only 
their minimal number k being evaluated as indicated above. 

The whole switching method in accordance with the 
invention may therefore be implemented as illustrated in 
FIG. 5 and according to the following steps, initialized at the 
position "START': 

(1) is a switch requested? to this question, illustrated by: 
SW?, the reply is: 

(a) no: the procedure is re-initialized; 

(b) yes: the value of k is initialized to 0 Oc*0), and the 

second step can be carried out; 

(2) is an I or P picture detected in the old sequence? to this 
question, illustrated by OLD: I or P?, the reply is: 

(c) no: a loop allows to wait until an I or P picture is 
really present and detected; 

(d) yes: the transmission of the old sequence is stopped 
(illustrated by STOP-OLD), i.e. no further bits enter 
the decoder's buffer while the decoding step 
continues, and the third step can be carried out; 

(3) is an I picture ready in the new sequence? to this 
question, illustrated by: NEW: I?, the reply is: 

(e) no: k is increased by one (k^k-i-l), a minimal picture 
is transmitted at rate R(OLD) and the fourth step can 
be carried out; 

(f) yes: the fourth step can be directly carried out; 

(4) is VhVQiEVf) greater than VBV(OLD)+k.T(V)? to 
this question, illustrated by VBV?, the reply is 

(g) yes: the number k' of minimal pictures to be inserted 
is computed (illustrated by: COMP k'), and the fifth 
step can be carried out; 

(b) no: the fifth step can be directly carried out; 

(5) is R(NEW) greater than R(OLD)? to this question 
illustrated by: R(NEW)/R(OLD), the reply is: 

(i) yes : the number k" such as possible overflow is 
avoided is computed (illustrated by: COMP k"), and 
the sixth and seventh steps can be carried out; 

(j) no: the sixth and seventh steps can be dinxtly 
carried out; 

(6) the value of k is increased according to the formula: 
k°k-f max(k', k"), and k minimal pictures are transmit- 
ted at rate R(OLD); 

(7) the transmission of the new sequence begins 
(illustrated by TRANS-NEW), at a time l such as 
t-TD(NEW)-VBV(NEW), i.e. t-TD(OLD>+k.T(V)- 
VBV(NEW). 

It is then clear that, at the first switching point, before 
TS(OLD), the decoder's buffer does not underflow nor 
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overflow since the old video sequence is a compliant com- (p) no: the implementation of the method is completed 

pressed video sequence (i.e. the decoder's buffer fullness is ("END"). 

strictly ensured by the encoding process). Between Obviously, the invention is not limited to the above- 

TS(OLD) and TD(OLD), the decoder's buffer does not described method, and it also relates to a device for imple- 
underflow, since there are always bits of pictures to decode 5 menting said switching method and to a decoding system 

in the buffer (either pictures of the old video sequence or UC mcluding such a device . A system for decodmg at least two 

pictures), nor overflow since bits of UC pictures enter with preferably □ parallel video bitstreams corresponding to 

a rate lower than or equal to R(OLD), which is the bilrate of Y'^^ sequences of pictures of type Tol, P or B is described 

« ,.««»«i;on» ,.«m«r«ee^,i e««„«.„^^ Tiotu,oi>n ^r mstaoce m the Euro-PCT patent application 0783817 

irSnTPi^ ^SS^S? th/ Ht^nr3rh°'(?.r r^Tn^^ (PHF95003). Such a system, shWn in FIG. 6. comprises a 

TD(OLD) and TD(NEW) the decoder s buffer docs not "^^i^^iJ^, wbfch reives an input bitstriam IB 

^fu t'*'^* smce there are always bits of pictures to decode i^chx^^ a plurality (gcncraUy n. only two in the rcpre- 

mthebuffer(eitherUCpicturesor picturesof thenewvideo ^^^^^ embodiment) ofindividual video bitstreams and the 

sequence) nor overflow, smce UC pictures are so short outputs of which (two in the case of FIG. €) are sent to 

(when considering the number of bits) that the buffer fiiU- storing means 70 comprising in this embodiment the same 

ness is lower than the fullness at TD(r>fEW), which is itself number (two) of buffers (71 and 72). 

a fulbess associated to a compliant compressed video The switching action occurs in a control unit 81 provided 

sequence. After TD(NEW), the decoder's buffer obviously for selecting the buffer corresponding to the selected bit- 

does not underflow or overflow since the new video stream which will be decoded, for instance the buffer 72, 

sequence is a compliant compressed video sequence. and, at the same time, for controlling the transfer of the other 

The present invention is obviously not hmited to the case bitstream (which at that moment has not to be decoded, since 
of a single video switching. For instance, the case of a video 20 it has not been selected, for instance by an user action) 

sequence replacement (as presented in the beginning of the towards the other buffer 71. At the outputs of parallel buffers 

description) is equivalent to perform switching two times: a 71 and 72, a switch 82 controlled by the control unit 81 with 

first Ume, when the old sequence is replaced by minimal which it constitutes conlrol means 80 selects the appropriate 

pictures and said minimal pictures are replaced by the buffer output signal and sends it towaids a decoder 90. This 
second sequence, and a second time, when the second ,5 decoder comprises for example a demultiplexer 91 

sequence is replaced by minimal pictures and said minimal (provided for separating the sigpals to be decoded and 

^^^.^,.^^A Kw .k^ I., « associated motion vectors), a variable length decoder 92, a 

pictures are replaced by the origmal old sequence. In such a ^equantizer 93, an inverse orthogonal tra^form circuit 94, 

situation, the mmiinum number of mmunal pictures to be ^ prediction circuit comprising a memory 95, a motion 

mserted the second time must^be chosen so that the first old compensation circuit 96 (receiving said motion vectors), and 

picture to be again transmitted is an I picture, which implies ^^^^ 97 ^^^^^^^ y^^i^^ the output decoded signals DS to 

that this second number of minimal pictures is not fixed but 5^ displayed (such a decoder is conventional and will not be 

dependem of the GOP structure. It is known, also, that a described in a more detailed manner). The present invention 

GOP may be organized in the following manner: relates both to a switching device such as the one constituted 

BO, Bl, 12, B3, B4, P5, B6, B7, P8, in the display by said control means and to a decoding system comprising 

order; such a switching device. 

12, BO, Bl, P5, B3, B4, P8, B6, B7, ....... in the What is claimed is: 

transmission order. 1. A method of switching from a first video sequence to 

Due to B pictures definition, it is clear that pictures BO and a second one, both old and new sequences being composed 

Bl are coded by using prediction from 12 and from the last of pictures of type T-I, P or B according to the fact that said 

P picture of the previous GOP, which defines a so-called non pictures are independently coded, or predicted from earlier 
closed GOP To solve the problem raised by the fact that first *° I or P picmres, or bidirectionally predicted from earlier and 

B pictures, at transitions, wiU be decoded by using predic- later P pictures and/or I pictures, wherein an additional 

tion from a P picture of a completely different sequence, first sequence of k pictures is inserted at the switching point 

B pictures of such non closed GOPs wOl be replaced by between the two sequences, k having a value sufficient in 

minimal pictures at transitions. In tiiis case, these minimal of^^^ ^ave compatible sequences and said additional 

pictures are bidirectional predictive-coded pictures in which P^^^/" f^^^ coded with a few number of bits; 

only the first and last macroblocks of each sUce are encoded ^^5^^^ the foUowing steps are implemented: 

with only forward prediction, null forward vectors and no ^^"^ ^ ^^P^^^^ "'^^^ 

error prediction (the other macroblocks are said skipped °° " ^ Pf ^' f ^^.^ f^^'^^^^g P°!"'' « 

macroblocks). Thus a decoder wiU conskler such miniSial rJZtrV! tZZ S Sfnn^ nt°n.?.^ !^ 

^ . J T n . ^ SO (b) arter this sequence of additional pictures, at a 

pictures as copies of the 1|^ presented lor P '° 4^^^^^ switching point said new sequence is 

Tins solution is also illustrated m FIG. 5, m which inserted- 

con«pODdii« additional steps are provided: ^^ereio said'sequenoe is a sequence of k uniform colour 

(8) IS the flist GOP of the new sequence a ctosed GOP? pictures 

to this qucslion, iUustratcd by: GOP?, the reply is 2. A method of switching from a first video sequence to 

(k) yes: the implementaUon of the method according to a second one, both old and new sequences being composed 

the mvention is completed ("END"); of pictures of type T=I, P or B according to the fact that said 

(1) no: the mnth step can be carried out; picmres are independently coded, or predicted from earlier 

(9) is a picture detected in new sequence after the first I I or P pictures, or bidirectionally predicted from earlier and 
picture? to this question, illustrated by: PICTURE?, the later P pictures and/or 1 pictures, wherein an additional 
rsply is- ^ sequence of k pictures is inserted at the switching point 
(m) no: a bop allows to wait until a picture is really between the two sequences, k having a value sufficient in 

present and detected; order to have compatible sequences and saul additional 

(n) yes: the tenth step can be carried out; pictures bciiig coded with a few number of bits, wherein 

(10) is said delected picture a B picture? to this question, each time a B picture is predicted from a P picture not 
ilhistrated by: B PICTURE?, the reply is: 65 included in the same group of pictures, the first B pictures 
(o) yes: said B picture is replaced by a B minimal of any group of images are replaced by minimal B piaures 

picture BMP; at Uansitions. 
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3. A method accordiog to claim 2, wherein the following 
steps are implemented: 

(a) the old sequence to be replaced by the new one is cut 
on a P picture, at a first switching point, and a sequence 
of k minimal P pictures is then inserted; 

(b) after this sequence of additional pictures, at a second 
switching point said new sequence is inserted. 

4. A method according to claim 3, wherein said sequence 
is a sequence of pictures that are copies of a previous I or P 
picture. 

5. A method according to claim 3, wherein the following 
additional steps are implemented after the steps (a) and (b): 
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(c) said second sequence is cut at a third switching point, 
in order to be replaced by the first one; 

(d) at said third switching point, additional pictures are 
similarly inserted until the first old picture to occur is 
an I picture, the first old sequence being then 
re-inserted. 

6. A method according to claim 2, wherein said old and 
new video sequences are bitstreams encoded according to 
10 the MPEG-2 standard. 
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